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The Thomson scattering system for 
LHD will be like that schematically shown in 
Fig.l. It will give the whole profiles of 
electron temperatures, Te, and density, ne, 
along a major radial vector on the mid plane of 
the LHD plasma with the spatial resolution 1.5 
- 3.5 em and temporal resolution 2 ms. It is 
composed of (1) ten Nd:YAG lasers (2) beam 
packing mirrors, (3) beam transmission 
system, ( 4) collection optics, ( 5) fiber optics 
for transmitting the collected light, ( 6) 
polychromators for analyzing the scattered light 
and (7) data acquisition and processing 
system. This fiscal year, we fabricated 150 
five-spectral- channe 1 pol ychromators 
schematically shown in Fig.2 and 200 optical 
Fig. I. Thomson scattering system for LHD. 
92 
fibers of 2 mm in core diameter and 45 m in 
length. 
The polychromator were designed to 
discriminate the Thomson scattered spectrum 
with T e ranging 10- 10000 e V with a 
reasonable accuracy for ne > 3 x Io12 cm-3. 
Its high etendue of -0.5 mm2sr accepts 
efficiently the light from the fiber of 2 mm in 
diameter and 0.22 in numerical aperture( NA). 
The filters has high transmittance (>80%) in 
the pass band, high reflectance (90%) outside 
the pass band and high blocking power (> 1 05) 
at Y AG laser wavelength. The avalanche Si 
photo diode has quantum efficiency > 40% at 
1060 nm and > 80% at 900 nm. 
Both the core and the clad of the fiber are 
made of pure silica and have high radiation 
resistance in the wavelength 700- 1100 nm ( 
less than 20 dB/km/Mrad). The fiber has core 
diameter of 2 mm and the numerical aperture 
of - 0.22. One side of the fibers is cut at 55° 
and tightly arrayed to accept an oblique 
image of the laser beam. 
Fig.2. Polychromator. 
